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(57) Abstract 

A method for detecting a change in intracellular gene expression state induced by a treatment with a specific compound which 
comprises extracting intracellular mRNAs respectively from cells having been treated with the above compound and untreated cells (control) 
and comparing the constitutions of these mRNAs. In this method, a difference in the contents of cDNA having been hybridized with a 
specific probe can be measured by labeling cDNAs obtained from the isolated mRNAs with different fluorescent substances, mixing these 
cDNAs at a definite ratio and hybridizing them with the probe. Use of this method makes it possible to screen a gene the expression of which 
is changed by treating with a specific compound or to screen a compound capable of changing the expression of a specific gene. 
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-?-?z>z.tiz mm$M¥ mthmofrue,?, mmm®. & z t o ^ t © 

LT(i, initCf-f 77l/>i't^M7'J 94 t'-ya>S (G 
ene 145: 313-314 (1994) Cloning and sequence analysis of the human S 
NAP25 cDNA. N. Zhao, H. Hashida, N. Takahashi & Y. Sakaki) ^9 4 7 r 
1/ > yt;i/7-f (DD) i£ (FEBS Lett 351: 231-236 (1994) Fluore 

scent differential display: arbitrarily primed. RT-PCR f ingerprintin 
g on an automated DNA sequencer. T. Ito, K. Kito, N. Adati, Y. Mits 
ui, H. Hagiwara & Y. Sakaki) fciTATOB^ftT^So Ztit>(DJi&ZR)K^ 



- o x cd3z& x n i^na>#& 2 mno * n ^£ *g § 3 g r)VN(P 2 1* 

puB 'juo^joh tpisH 'nqseXeqojj oijiqoiw '2ub/h lawunqo 'uireoruiW T3«q 
oiW 'aaqo *s )|Jbw 'lon^D "A l^qojW 'pi^lioj "I uenumiXBH 'I 9U 
Jitg -3 jacqDiM '2uoq ui^H '^J^q^jooT -f ptabq -sXbjjb api^o9pnuo2i{ 
0 X^isuap-qSiq 0} uoi^BZipuq^q A*q Suijo^iuom uoissajdxg (9661)0891- 
92.91 : ^oiouqoa^oig ajn^N) 

r 2 i^f" # 3 r £ 4- q>^Oig»©?6^*5J»OMSBIiHf 2 T rj 3 r -4 
° 9r 4- 3 r 2 5 m<£ <Z 4-/? < f. £ * 

KSI0/66dl7±3d l0f0S/66O/W 



WO 99/50401 



3 



PCT/JP99/01574 



i&ft&fc&fcULfc®^ 7n-^tA-f 7 U ^ X LfccDNA©££fi©iilWc 

jig n (DmB ? ?m © z m m ~=> w ft 1 & as -r 6 - 1 # uj^t- & -s 

o 

f 5 M -"?©;* £ tff^cDiafc^osgiM* &<b £ * z>ib 

( 1 ) (a) rftfevit&toX'MmztitzfflmtowmKj t ^^.cd^^jx 

*h*ft(Dmm£MLZj&w*zn^cmm%mzT.&, (c) ^n^n©cDN 
A»t3^uTK«ism^8iis*Jifirxg, (d) zti*ti<Dm&£tiizcmkm% 

ft © 7° P - 7* D N A (C y n 7' ' J ^ X £ £ X m . ( e ) ^ ft * ft © & 13 £ ft tz c 
DNASfff Xd - rDNAtttf S m -Y 7'J^Xt5 cDNAS©^ £ s£f$£ 

© 7* D - 7*DNA£ / W 7* 'J f^fXL cDNA#?g t 5SJfefel:J:otfttf,t5l 

^ ^^trcfc^^at-rs. ^^^©^b^ticii.m©^^^!!©^^ 

(2) ^tfc©7*D-7*DNAt::*tLT, |5]Btlcy\'i' X'J ^^-^3>^|fo: 

( i ) mmo)i5m, 

(3) -^©cDNA^d^LTD-^'^ >^SS*firl\ * o -:/i©cDNA$tc*t 
LTFlTCtSfjjafcfr 9C^Wt§, (1) gCH©^^ 

(4) (a) r^^©<b^^T-M^tLfe«l*)©mRNAj r^£<7Mb£429T- 
M£ftT^&^WW©mRNAj £**ft^ftJ|iS|-r£lflL (b) M2ftfc 
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*ft*ft©nRNA£*)LXMte¥*f^cDNA?!¥£ftaxJi x (c) ^ft^ft<DcDN 

micttLzmte%nx,nffi*m?x-&s (d) *ft*ft©&s&£*ifccDNA8¥£ 
rD-^DNAt/w^y^xs-esi®, (e) ^n^notsai^tifccDNAfP 

*©#£©DNA£/W 7* U *W XT£cDNA*0M£S8ffi£0XD-XDNAfc:M-f 
7" U ¥ -i X L fc cDNA#$g r 3 Mft fefc «fc o X tfclB T £ Xg N (f)M7UXL 
fc cDNAft tlfi4Jife57D- XDNA £»!U§£Xd- 7*DNA **Jfa * & it ^ 
4®lR-rsx®*^trc: iiS^a^fSs ^m^tfMb&titcJ; oTWj©% 

( 5 ) §^©XD-7'DNAt*jLX, |5JB$CC;W 7''J ^■fe*-ya>^f : foC 

t^^at-rs. (4) mtcDum, 

(6) -^©cDNAPfclttLXD-^S >HS18&mv *>?--#©cDNAPtC*t 

Lxmmmz'tfoztzftWLk-rz. (4) ia«©;&8u 

(7) (4) ~ (6) ®^rftfrC!B«©£iST-tfcffl<*n^ ttfccDit&W) 

(8) ( 7) (Mfc^^tr^?*-, 

o) (8) (DUtt-zmti-rzBmm&fo, 

(10) (7) ©Sfe^tfn- KtS7^ y^E^'J^fr* >/**S£fcfc* 

(11) (a) r^^b^tJT-M^n/z«I^J©mRNAj i: r^»^^r* 
MH^tiT^^^»W©mRNAj i:$**l?n#l!ltsm (b) gStSftfe 
•ttL-€'tL0BRNAt*rUTja»e¥*fT^cDNAfff*^5XSx' (c) ^ft^ft©cDN 
A#fc*rLX8&*ai#^iilS£^TXg N (d) *ft^ft©ffi3^n;fccDNAJ!¥£ 

xd-xdnak/w xux-r X£-tt3x*iL (e) ^ n-?ti©4sisu$ titzcmm 

CDl£XD-XDNA(c;W XU X-T X1-6cDNAfi©££g£XD-XDNAtC/W X 'J 

*w x t fccDNA^ie-r s m^fet «fc ^> x tamr a ig, (f^-fru ^ x l 
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3. r7-D-7*DNA{c^-r^iife^j (D%mmZ£4b£ : £Z>fc'&®(DZ? 'J- 

(1 2) &&(D7n — 7l)MtzMLTsfflV&£j\4 7*)4r>{V-i/3>&ft-5 
Z (11) i3i&©£&x 

(13) -£©cDNAPtCftLT p-**^ >tlI8£frV\ * 5 -#©cDNA&fc 

tty,xmm&k%n5zt%ttWLt'rZs (in ga«©£Su 

(14) ( 1 1 ) ~ ( 1 3) ©^rftfr£iBIE©;&&Ttfca3£ft2K 4$£© 

5H£^ ©ism * ^ft $ -a- * ftffl * w -r **b-&$K 
^jx-m^tix^^mm^cDrnMAj tzzn^hwrz^m, (b) 

htzZh^hOMAlZtt LX&m^-Zij ^cDNA#§f§*Xg N ( cKft^ft© 
cDNA8¥fc#LT8&3t&#lSll»£;teTXig % (d) ^ft^ft©*^;* tifccDNA 
^£#£©XP-XDNAt^W XU *W X£«Xf£ s (e) ^ti^*l©*2^£ 
tl cDNAg¥ © ft £ © X □ - XDN A £ *J f S ^ -< X U X f § cDN AM © 21 * 
s£ft£©XP-XDNAtc;W X'j ^XLfccDNA#ftTS£ft£fc«fcoTtfcaj 

*%W(Dikitim£i&\.^x&. *-r r ft£©ib^T'«£ft£Mft©mRNA 

tftaia tfflt>e»ft5 Yb-^^j t u t ti*s t ;ii"jPK(i & < x * ©ft jh t «t zmfc^m 
m(D%itz&ihLtz^mM<Dib&®zm^zztft^ffex$>z>o ^ 

3T3Ll«KjL C0S«x NT-2Mx Ba/F3«& h'#W<b*l6o 
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r- $> tiii" n % z t%m LTi^i) mmiz mnt £ & zonfe-cn -5 - 1 # mJh£t- 

»)t)<*:rt©«T'fen{^ ifil^rt&^K IftKrttg-^. m-5Lf*)&5- 

<b-&«5«ia%fTofcailiap«3T*lgatT^*«RNAa: N !£#£&*D©£SU 0»J 
^T^S^Affi^;* U^dT*^ A £^fc£ffi (Current protocols in 
Molecular Biology edit. Ausubel et al. (1987) Publish. John Wiley & 
Sons) tcfc *)Mmfrt>%-$i?Z>Z tft^l&T'&Zo 

&uz~, stfrfb^T- mm z ti tz wm& & saw e> # 8 n t mRNA t 

© ±tM A * ffl ^ 5 # s 0 fKj K J& i; T fl * <D ?j & X' % M t tz mRN A £ ffl V ^ Z t 
(U&T'&So BRNACDMIc^ttU ^Jx.« N * U zfdT* 7*7 <f v- LTflH^X 
-^-7^ U7hS (Current protocols in Molecular Biology edit. Ausu 
bel et al. (1987) Publish. John Wiley & Sons) <fc •) £ 

ttfttf&JIEttfcV^ p-**^>. FITC, Texas Red, Cy2, Cy3 s Cy5 

— >3> GlBC0-BRL*±M©*y r#M£*lT^6), 7>^'A7? 

^-DNA^'J >y (0iJx.li\ GIBCO-BRLttSK®** h #rfrlK£ tiT ^ S X 33* 
$E¥fil^^ffl^TD)RNA^^5kUciI^^»3^^#S^S (Schena,M..et al. (19 
95) Science 270,467-470) lz&K)cdtiAlZtti&TZ>ZtftamT'$)Z>o 

<^x\^n^n(Dm^ntzcmm^^(DrD--y'dMiz/\^ y^) x 
z l ^mm (omB^p iz % r d - ^dna z m ^ a - ^ # pj^t- & a 
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M3Hg#fc:&fc1©£?£ (Witf, rcurrent protocols in Molecular Biology e 
dit. Ausubel et al. (1987) Publish. John Wiley & Sonsj rs c hena,M. 
.et al. (1995) Science 270, 467-470 j t £ 0 ff o ^ #RjffeT**So 

* ^ t\ * n n © & m £ ti & c dn a$ * © ft £ © x d - xdna h *t r s ^ -y x 

•J ^XTacDNAffi0^£g*1#S0Xn-XDNAfc:/W X U X-f XLfccDNAA* 

&o-#©cDNAP£FimfiMU M£££LTft£CDXD-Xfc:flU8£-B-fc 
S^ttts ft£©XD-XDNA(c/W 7* 'J *W XT SDNA* 

ntcDNA^FiTOsSi^n^cDNA^^a#s-r^ii^(3{iiife©m^s fitc« 

^ tlft^© 7d - XDNAfc: X'JX-f XT SDNAfi*®^ (g©£'J>) £f&H J i 

^ (*'J WWLS« 1X70* >fX), FMB10 (BiV7 httSO fcirfcflJ^Tfr 

HJJ© tfcffi £ fc: *i T ^t©7n- XDNA& ffl V ^ S d 4) ujffef & S o 
-©ff-Stcli, £»©XP-:n)NA££SS±fcg&£-efc^yX (WTs r XV 
A^yXj fc«Ht5) (*H^^^5,405,783^B^,M#bb) ^ffll^t^i 

«ia t «t s ^ < (DMfc-f-(D%,n(D&ik *mw, t^m^iz &ffl ?- a c: t #■? # 

X±tc0££-&fc£&©XD--XDNA±-C'W XUXf -tf-i/a >£m\&X 

d - x (z / \ -r x »; x ^ x r s cdna© <b £ £ &s u - v - 3mm £ « ^ t 

tftffi-f a - t iz X *) mm £ & S cDNAM £ JfcfH tSli: A* pJj&T & 3 <, 

#>oMT* S> 5 i: ^ -5 *Jj^ 5 o 
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DNAt *t*& r § x d - t N & 7* o - xdnak m&t z> mfc? zmiRt 

T-^^o ep^ *%.w&, ztz, (a) rfi&®{t&toT?mm$tiizmteto<Drii 
naj t r®fe<DfcGfaT'mm$hT^te^fflmto(DmKj t**n*ti&&t 

(b)J&«£ftfc*ft-£ft© mRNA tz # L T & ¥ £ f j ^ c DN A$ £ f# £ X 

(c) %n?n(Dcmm£ftLTgte%M-KmM*mtT.m, (d) 

ft©1it&£;ft,fccDNA$£XP-XDNAlc;W XD ^X^tSli, (e) ^ti 
*ft®lg§$£ftfccDNAffiM'0fS£©DNAicy\>r 7" 'J X-f XT3cDNA:§i®g£l£ 
Ef£©XD-XDNAK>W X'J X>f XLfccDNA* s ^-rS3i3tefet:«t oTtfcMJ-f 
Slg, (f) XUXLfccDNA«tc2£J5#&SXD--XDNA£jIJRU a£X 
o - XDNAfcfl J&T * ftfeif fciKiRT S ig *^ tr £ i: i: f 6 * 
i t-&® iz x -i x m& © $B3IS # '£ to 1" 3 Mfc T © x * u - - > t -r 

S o 

^MiK-r^oiitR^tifc^fe^li. XVX^XLfcXD-XDNA#»T'& 
titf, ^EXD-XDNAfc|fiI-0JgSiil^J*#-rS 8&©iSJEIE?ll£*i-f 

Lt^tac £w*imx&?>o *sgnjj©x* u-->x&tc £ *k 

^?*-tLT&. C0SHDflS^NT-2tt(C(i r p ME18S^*-j (Mol Ce 
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11 Biol 8: 466-72 (1988) SR alpha promoter: an efficient and versati 
le mammalian cDNA expression system composed of the simian virus 40 
early promoter and the R-U5 segment of human T-cell leukemia virus t 
ype 1 long terminal repeat. Y. Takebe, M. Seiki, J. Fujisawa, P. Ho 
y, K. Yokota, K. Arai, M. Yoshida & N. Arai) *JHI§ (E.coli 

) r p ET-^*-j (ZJi^&m.) KZifi, JlEilifflflSicliBacPac'^* 

mxit, nm. mz.&, -xmmcom&izizx-u? rD*b-v3>&&£:\ co 
swo^iiiiu^i?^ > (GiBco-BRL#io ^ikmimmt^^-^ 

mRfrftfo^X'iJO Z\£iri$m-?:$>Z> 0 His-tag&^HA-tag&JC £ £ ts ^ 

Ail* t: o z\ t & "SifcT'&z o 

^#T-£3o GP*>, *§£W\±, %fz, (a) mmt&®]T*mm£ titzmMftVm 
RNAj i: rg^^b^tJT'M^tiTU^^«^l©mRNAj £ £ ^ ft^-ftM?- 
3 X*i, ( b )i|ig$ £ ft £ ^ ft ^ft<DmRNAtc *f L T £ ft l^cDNAS¥ £ f3 £ I 

W., (c) ^tl^tKDcDNAPt^ tTll^^iii>t^sSI$M-rig. (d) ^ft^e 
ft©#J$£ft£cDNA$£7-D-7*DNAt;W 7*'J *W X^-g-^Xtik (e) ^ft 
^tic7)#sn£^nfccDNAfi|(7)^7'D-7'DNA(c^^ 7* 'J #'-f XT ScDNAIu:©;££ 
f£ 7* □ - 7*DNA £ 7* U ^'-Y XLt cDNA t^MfeiaoT^t^I 
(f )>W 7'U^VXLfccDNAfY©7^:^^Mi^nfeM^b£rt)^^iK-rSX 

^tr- t^ft^-r^x r7-o-7'DNA(z^i^-r^MfeT-j (D%m.m*£ 
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^xmrnvmrnzfto tLxtt. mm. fc&mv^jy^v—tfm^ 

btiZo it&M)(D7-( 7*7 'J-tt, SH#fc:&ftl©;/ii£ (mm. Applicatio 
n of combinatorial library methods in cancer Research and Drug Disco 
very. Lann, K.S. (1997) Anticancer Drug Desl2: 145-167) (I £ (3 i^Mf £ 
Zt&nJf&X'&Zo Z.(DZ>7 *)-->?VHz1s\,\X. f5£0j8fc-?©&J*ag® 

%tzv>\zmwz> 7 u-rmkh ux> mm. ^itiitsifE 

mat, is * j 4 y m & «t wcsm-h l & 3T3L i « {3 # v ^ t 3s # m m $ ti 
7i/>«>tM^ 'j-->^ic«fc Dff^ftfci^y ^ >i^&£t>7CSML£3 

6_k r 7j ^ r 8jx rgj t riOj, Hlj ri2j *J|nj-©^ d->T'&6o 

3T3Ll$0lfla (lO%FCS£^trDMEMigil!jT'f8tt) ^3>7^x>H:it, SSifo 
^©DMEMigft!iT-18B$| 3 B t H >*jl^- r Lti, «>AnT (A8¥). SfcttlAtMU 
fV'f >fig (RA) +10%FCS©»£fi : U (B«¥K 3MMtz«2£$lR L£o A 
, Bj3u?!¥fr e>mRNA£inRNA Isolation System (GlBCO-BRUi*M) £ JIJ ^ T ft o 
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o mRNAtt01igodT(12)*7 1 >rb-M3, SuperScriptI I (GIBCO-BRLttSO 

{^'777-^1^X1^1X77-7 h7 h7> KcDNAfcttlSLfco £ S> 

izzth^y'yy'^- MzDIG-ll-dUTPtCfcS^ilSS^DIG^^'J >^tt^3 

h (Boehringer MannheimttiO £ffl^TfTV\ tglSEcDNA (A) £cfct>*fl 

mftcDNA (B) fcSSKLfco 
3T3LlMcDNA7^7*7';- (l>uMb^y^>i? (RA) + 10%FCS©-»1) tl 

T3Ll»cDNA^ 7? U- («Sn) i^IlXr^TbVytM^'J-- 
>7£firW otitiDM^tifeiti^n-y (1/zMl^y -f >$! (RA) * 
«fc 1 0 %FCS £ ^jJII L fc 3T3L 1 M [tl * © cDNA^ -f 7* 7 V - 1 ft II W t & £ i: % 
*e>ftScDNA)48*D->£a!IRU t^fD>^ >7*U >±(Zl.5mmRgHT" 2 -3 
h UV7DX V >££firofc 0 >7*U>l:^IU HybSeq (S 

tratagenettSO * 7 r-tfcSSttcDNA (A), &sttcDNA (B) £2B#Kk 42Jt°C 
T-A>f7'J^X$tfc. j»ii2XSSC (?gg. 42iTC, 20-3^). ft^T'0.2 
XSSC, 68°C. Kodak XO-Mat£?M£-&Ttfcffi Lfco *©££x Ell 

tc^-f J: -5 C3T3Limiljati>v^T >T >&fc«fcimSfc«fcoTg£S£*iSi8 
(A34, A56, B12, B34, B56, F56) *Mfcm<**lfc«, 

[ uste^'j 2 ] dna jpsss ± ti^nfefyro itm 

^ : 1 frt> 6 tiSifELfe) ©^'Ju'DNA (§11) ©m^^frofc (Hermanson,G 
.T.,et al. /Immobilized Affinity Ligand Techniques", Academic Press, In 
c . , San D i ego , CA( 1 992 ) ; Robertson ,S.A.,et al.,J.Am. Chem . Soc . , 1 1 3 , 2722-2 
729(1991))o 
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mi 



ffi^ij 1 : 5' -AGCAGCAGCAACGAGCCCTCCTCCGACTCCCTGAGCTCACCCACGCTGCTGGCCCTG 
TGA--3' 

IE?'J 2 : 5' -CTCCGACTCCCTGAGCTCACCCACGCTGCTGGCCCTGTGA~3 , 
Sd^'iJ 3 : 5' -CCACGCTGCTGGCCCTGTGA--3' 

IB^J 4 : 5' -TGGCTCCATCCTGGCCTCACTGTCCACCTTCCAGCAGATGTGGATCAGCAAGCAGGA 
GTA-3' 

Efll 5 : 5' -TGTCCACCTTCCAGCAGATGTGGATCAGCAAGCAGGAGTA-3' 
Slfll 6 : 5' -TGGATCAGCAAGCAGGAGTA-3' 



fiPt>x (MATSUNAMI,S0313) £0.05M HC1T'M£ 1 

£AM (yxfjU-rf : b;i/i> = l : 1). Bfft ( b;i/X>) s Cf$ ( b;i/x> 
: 3-(2-^ 7 7u h U ^ K * > = 10: 1) CDjET-^M(3 

s t fc & s c m t- s u * 7 >r k ? 7 7. * d > x ^- r 1 9 > >j - 9 - t ^ n m n 

^y-;^STOL, £e>tcjg&2kT-2ii#Faffi#Lfco - 

©4>T-K£T r Hermanson,G.T.et al., Academic Press.In 

c.,San Diego,California(1992)j #js) 0 ^rtyt>^J (4,5-vV 
--^D^>yJ^DD^l/.y-h) lOmg/ml (THF=t 1 h 5 h K □ 7 7 > C^jK 

JI$T-;»U ll*"7Tffi^tt rRobertson,S.A.et al . ,J.Ain.Chem 

. Soc. 113, 2722-2729(1991 )j#»s) 0 lmMM£ 'J £ A(pH4.5)^t : ^^ ^7Lfc 
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i^*7>r K±©^itc^#, mnw.TT'7km : ?>y(Dm&ft (330-380 y 
-)i;:Tftraift£3o#Fn i 3m\ "f^-^^y^tzo m^xm.m^ Ltz 

o lOmM DSS(Disuccinimidyl suberate)£*^ <i Mc^ttU lO^TolS/fo^ -£ 
tz'&, fo&LmmJ3X*W.$ttttT&%k£ittzo 0.2/zl<7);t'jDDNA(10 
0//M)*^S(z©-&T3^^Sf&^-&fco TE(Tris-HCl(pH7.5),EDTA lm 

M)£^@frttT*£J&NHSS£& < U *§fc£7jcC-i$fc#. ll^X«^tto 
ffi^Jl, 2, 3iic-fosJifK-7-^.T,fflc7)rD-7* (Cell 32: 1241-55 (1 
983) [MUID:83180421] Analysis of FBJ-MuSV provirus and c-fos (mouse) 

gene reveals that viral and cellular fos gene products have differe 
nt carboxy termini. C. Van Beveren, F. van Straaten, T. Curran, R. 
Muller & I. M. Verma) T*fc*K g£?'J4, 5, 6ti/?-7*^>tfctBfl]©:rp — 
y' (J Mol Evol 23: 11-22 (1986) [MUID:86200234] Comparison of three 
actin-coding sequences in the mouse; evolutionary relationships betwe 
en the actin genes of warm-blooded vertebrates. S. Alonso, A. Minty, 

Y. Bourlet & M. Buckingham) T'feSo 

[%mm 3 ] n f imfflm& d mRNA©«£ ct v%L%,mMcmh<Dftm 

*SMBSBa/F3 £12-0-7- h ^^ii J 4 )17 *;U**;i-13-:P-te ^- h (TPA) £ 
ljutt&XUttmt LXVttSOZmnLtz (?n?tiZ(a)W. (bmtt%) 0 30 
ftikl^ffliM^Wtil mRNA£ r Quick prep micro mRNA purification kitj ( 

7 7/i/7y7ti) zm^xmmLtzo urn, (bmx^m^ntzaKumdm 

£3t$JLTitJg£,m-gL ftTzmmELfo* r cDNA first strand kitj (77 

ju-risTttm) ^ffl^tm\ cduzmmbtzo zotz (a) m^^mmLtz 

V-yy)lizli rc y 5-dCTPj (A'^Dyj3ib-f7^3> • yXrAXftl) 

zwiy&zvzcVMzmftWMLtzo (b) mxvmmLtzyyy'^izit tfiuo 

rX-dCTPj ( AM t P y t ;i/ • fr ^ 3 > v X r A Xlli) t) -ttTcD 
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77||lt;W 7*'J £'-f -fe — 3 >£firofco >W 7" 'J #W -fe* — *>a >teu 6 
XSSPE, ^^*mNA0.5ng/BlC«t^«|(8ttcDNAig^«[%«SllULfc*)©%fflVNTs 5 
0°CT16iram^ *®&6XSSPE (25°C), 0.5XSSPE (50°C) X'fc&Ltzo 
[niMM 5 ] y' 'J ^ * L fc&ft*SS»cDNA©tfcfiJ 

* u > ^ x © & it ?g % m w m t * - ; b - * ti a i « © s t \m ; & £ * * ^ 

, 6£&£Lfcas$A>£l£FluorX, Cy-Sfr &£fcr&ffi£©*$$£#iS«>£*ifc 
o 3©3i:^?,, (a)ffllU (b)i¥©-!t>7*;urt3T'/5-^^f->mRNAfi{i[5]l;T'fe 
£ #c-fos iRNA®fctA!l¥T-*j StfciK^ - £WWW L fe 0 



Mtcj; D$s&a#gfls-f Sjfiis*©;** >;-->^*i£. &&a&gnb£-t* 
<d %.<t & tfctti (3 ffl t ^ #cdnas¥ t g & a ftft&Sfc & ffl ^ ft fc^ gftft £ Jn#: t 

LTjtfe^RO^^fSffit-tftitSrS^il^^Tftao tfcs ^^©7-d 

-yDNAs^^^fcy/A^y^s^JMirnti.jafe^^affl^b*^*^^ 



3 > 
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i. (a) ^iffccDit&WT'mmzntzmmftcDmMkj t ^^(Dit^xm 

3I£ftT^^mft©mRNAj t £^*i^ftM-r (b) 
ti^n©mRNA(cMLT^fe¥^fi^cDNA|}¥?:f#§X|i N (c) ^tl^ti©cDNA 
S¥tc^LT^^SMyttI13l^M-rxg, ( d Kti^ftOS^tifccDNAP^ 
£c9XP-7"DNAtc;W X»J *V X£i*£X*I. (e) Zn^tUDmMZ tifccD 
NAP 4"©^ 7* D - XDNAM Wt^^W7^^Xt5 cDNA* ©M £ f£f$5t' 
©7'P-7*DNA{CM^7*'J^VXt/icDNA^^-r^m7 , 6fe^ctoT^tHf^X 

2 . %WL(D7 p - XDNA C*t L X , PJD# £ ^ -f 7* 'J #'-f -t?- > b > £ O d t 

zY\Kmt$*fto ^tzwBttz. m&mitzmcDys&o 

4. (a) r^^©{b-&t/T'®S^tL^iSfflBa[*l©mRNAj ^ ^^(Dit^xm 

ft?n(DnRMiznLTmfc%zfi^cmm*mz> i.m. (c) ^n^ncocmk 

p-7"DNA(c/W 7' 'J 94 XZ^&lM. (e) %ti J ?ti(D$MM,g titzcVMfflrf 1 
©ft£©DNA(c;W 7*'J ^*-f Xr^cDNAH©7l^^^^©7°P-7*DNA(ZM-r 7* 
U -f X L tz c D N A Wft t 3 m it K J: T $ ft T S X ® N ( f ) 7 \ >f 7* 'J X L fc 
cDNAffilc£-^#&3XP-7"'DNA£}I}RU i&XP-7mtz*tjfo-r 

5. ^©XP-XDNAtcft LT, fSJI#(z;W X V 94 -tr- v a > 9 - t 
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£ ft » t T & x &if 3JUI 4 ffltt©# So 

x f itcjrsb ztzftmtt&s m&® 4 obie©* &<> 
9. ffi&m8<D'<ir*-&&ttTz>j&nm&{*o 
mztiz^tei^mm^KZmMhj £%*ti*ti&m-rzT.®. (b) &$g$ ntz% 

n-?n0iiRNAt:WUTjSftfe¥*fTl^cDNA8¥^^SXg N (c) ^ft-eftOcDNA 

p-7*DNA(zM-r x^tsm (e) *ft*ft0&§fo£*ifccDNA#© 

g£7'D-7'DNA{zyW 7*U X-rScDNA*CD3l4g(rD-7*DNAt:M>f 7'U 

XLfecDNA^ie-rsm^fetcfcoTt^ai-rsxg, (f ^xifc 

cDNA»®M^tftdi^tifc«t^b-&tl*jSiR1-SX^ ££*r£ 
>7'£&o 

1 2. ^^©7°d-7*DNA(c^UT, fflmiz;\4 7V yj-g-isa^sZftoZ 

13. --7i©cDNAP(cftLTD-** = >jgg&£m\ t> 9 -^©cDNA?¥(c^ 
LTFITC^IsSSSfir^Cifc^ftlSfcrSx Mil 1 1 HB«©^&o 

1 4 . mmn 1 1 ~ 1 3©^-rti^cgBiii!6©;iST'^m^ti^. ^©atfe 

^ * 2£fb £ 5 ft ffl £ # f 5 <b 
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<223> single-stranded, linear form. 
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tggatcagca agcaggagta 20 
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